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^ • this study coapated the effects of several 

presentation sequences* on lesson per forBiace to deter isine •whether 
seqo^nce has a significant effect on performance in computer-based ' 
instrttCtton» .ind whether using rhe saae sequei^e consistently is aore 
effective than not being consistent. Tliirty-*ix student* froa the 
Easi^ Electricity and Electronics School, Service Sc!iocl Coaaand, San 
Diegc. were randoaly assigned to one of four- groups differing by the * 
ins-gltttional presentation sequence used. The first group saw lessons 
is in^KLe-'ezaapleS'' practice sequence: the seconds in an 
exavPK*r\tl,e-pracrtice sequence; the third, in a 
practice- ex aa pies-rule* sequence: and the fourth, in a randoi 
segaence* the lesson materials were three computer-based instruction 
les'sons delivered via PLATO I? terminals, one on voltage in series . 
circuits, and one each on using the simpsoffi fiod'el 260-5P multiaeter 
as an ammeter and as a voltmeter. There were no consistent 
differences in perf6:rmance among the four group's during the three 
■ lessons- Conclusions and recoiaendations for furthep -study- of 
instructional sequencing are oatlined. (Author/BAOH /, 
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SUMMARY 

Problem , . 

Research* data have not established the effects, of instructional presentation sequence 
on performance in computer-based instruction (Cfel). . Data are,, needed to detei-n^ine 
whether the learner' control mode of CBI, yherein presentation sequences maiy vafy, is as 
effective in "CBI programs as a programmed control mode. ' 

Purpose • . • , , 

' This study compared th» effects of several presentation sequences on lesson 

{ performai?ce to determine whether sequence "has a significant effect on perforhnance, and 
whether using the same sequence consistently is more effective than not being consistent. 

Approach . ^ • - 

• ' . ■ . • 

Thirty-six students from the Basic Electricity and Electronics Sdiool, Service Sdiool 
Command,* San Diego, were raRdomly assigned to orte of four groups, differing by' the 
• instructional [^esentation sequence used. The first group saw lessons ih a rule-examples- 
practice sequence (RU-EG-PR Group); the second, in an exampies-rule-practice sequence 
(EG-RU-PR Gcoup)| the third, in- a practice-examples-ruie sequence (PR-EG-RU Group); 
*and the fourth, in a random sequence* (RANDOM Group), The lesson materials were three 
' ' CBI *:iessons delivered via pLaTO IV terminals, one on voltage in series circuits, and one 
each on using, the Simpson Model 260,- 5P muitimettfr as an ammeter and as a voltmeter. 

Results . - 

""^ r~ % 0 - ' ' . ■ 

There were no consistent differences in p^formance amftng the four groups diring 
the three lessons." The RANDOM Group appeared to be superior in the first (Amps) lesson 
on the major measures- time,/jumber of responses, and test score— but this superiority did 
not continue in the other two^ lessons. An expected superiority for the RU-EG-PR Group 
(Lahey &Cdady, 1978) did noTi materialize. 

- Conclusions and Recommendations • 

Different presentation sequences had little effect on overall lesson performance. 
Instructional sequences selected by the, learner therefore are be expected tb be as 
effective as those selected by the lesson designer. Further investigation of learner 
control of presentatioufcequence in GBI is therefore warranted to explore its motivational 
and economic advantages. Additional work should have the- following objectives: 

Jl. • The results of this study should be confirmed with other course materials and 
otj^ student populations. :. ■ ^ ■ , - 

^ 2. Interactions should be investigated between presentation mode and leanfer 

characteristics sudi as internal-external locus of control. . ' . / 

effect of learner control of lesson strategy on learning to learn and teacher 
indepenttence, as postulated by Merrill (1973), should be studied longitudinally. 

The possible cost economies pertaining to use of the learner control lesson 
^ structure should be investigated. ^ 

. vu -J » ., 
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INTRODUCTION * 



Probiena 



Research data" have not established the effects of insti^ictionai presentation sequence 
on performance in computer-based instruction (CBI), Data are needed to decide whether 
the learner control mode of CBI, wherein instructionfti presentation sequences vary, is as 
eff ective ih CBI programs as programmed controt 

Background * i • » 

In th? learner control -mode of CBI recommended by I^rriii (1973), lesson content 
consists of rules, examples, and ^ practice problems for each objective in the iesspn, 
collected in lessen segments. Each lesson segment is devoted to a' specific learning 
objective. The student "is free to do the segriients in any order, and to t^ke the rules, 
exaraples^and p«-actice problems in any sequence (see Lahey, Crawford, \ Hurlock, 1976), 
The sequence the student selects, exclusive of repetitions, defines the lesson strategy. 
For example, a sequence of rule-example-rule-practice-example-rule would be identified 
as 3 rule-example-practice strategy. . Using this -definition, six basic instructional 
str.ategiea can be defined: rule-exampies-practice, rCile-practice-examples, examples- 
rule-practice, examples-practice-ruie, practice-rule-examples, and practice-examples- 
rule. ' 

Lahey and Coady (19^8) compared the performance of students given control of 
lesson strategy io a series of four computer-based lessons to Ji»«t of students studying 
under programmed control. The results did not demonstrate motivatibnai or pedagogical . 
advantages for the learner contijol mode. As in previous research (Lahey & Crawford, 
1976), the results shov^ed that mipst of the students given learner control chose to use a 
rule-example-practice strategy. It appeared that this strategy miglft fbe instructional! y 
superior, since students who used it made higher scores; but there were not enough data 
for a conclusive analysis. One of the recommendaiions^ of the study was the gathering of 
more data to compare the effects of different strategies. Establishing the superiority of 
one strategy "over the others >youid raise doubts about the n^d for learner control, since 
the sup^ior strategy could be incorporated into an adaptive programmed control mode. 

Another question left unanswered by the 1978 study was whether -using one strategy 
consistently is p^agogically superi(M- to using several. Merrill (1973, 1975) advocated the 
use of learned control on the grounds that it would teach sti^dents to learn and niake them 
independent bf the teacher. He presumed that students would try diff^ent strategies, 
then select t^ one that worked best. Lahey and Crawford (1976) and Lahey and Coady 
(1978) found no indication that students compare alternate strategies. Students usually 
.adopted a strategy early in their experience and used it more or less consistently. 
Campbell and Chapman (i%7), studying the perform^ce of elementary students given 
le^ar?ifei?-xontrol in the classroom, also noticed this tendency. If students tend to be 
satisfied with a strategy witl^ut determining that it is superior to oth^r strategies, 
Merrill's premises that giving students control of the presentation sequince will optimize 
their performance is questionable. One way to evaluate the effect of selecting a less than 
optimal strategy is to deliver strat|mes randomly and compare student performance to 
that recorcted when a single strat^d^Bused consistently. ^ - . 



Purpose . 

This study compared the effects of three fixed strategies and a random /presentation 
sequence on student perf drmanee. The purpose was to answer the following dj^stions: 

1. Does ie^on ^ategy have a significant effect on student performarice? 

■ * / ^ ■ 

2. Is a ojnsistent lesson strategy more ^ffec^ive than no consistent strategy? 



r 



/ 



METHOD 



Design Q 

The experimenta! design included four experifnetital groups studying th^co computer- 
based instruction, (CB!) iessons. Each group used one ot four preprogfamrned lesson 
strategies: rule-exampies-practice (RU-EG-PR), exam pies-rule-practice (EG-RU-PR), 
practice-exampies-rule (PR-EG-RU), or a random sequence (RANDOM). Lesson perfor- 
mance d^ta were compared using. a one-way AipVA with planned comparisons based on 
the following'' assumptions: (1) seeing the rdle first would facilitate rfecognitvoR. of 
essential attributes in examples and practice, (2), seeing, the rule and examples before 
practice would»,facilitate performance during practice, (3) a f ixsfcf sequence of pi: 
tion would be superior to a random sequence. 




Subjects . 

F'ifty-two students selected from the Basic Electricity and Electronics (BE/E) School 
by their learning supervisors were assigned at random to the experimental groups. Five 
students withdrew before finishing all three lessons, and the data for eleven students were 
lost due to program errrors. Consequently, groups of the following sizes were available 
for analysis: RU-EG-PR = 9, EG-RU-PR = % PR-EG-RU = 8, RANDOM rr lO. Darta on the 
compatibility of the four groups as deternrtined by Word Knowl«lge (WK), Arithmetic 
Reasoning (AR^ and Eiectt*onic InformaticHi (El) tests of the Armed Services Vocational 
''Aptitude Battel^ (ASVAB) are presented in Table i. There was no significant dif|erence 
among the means on the different measures. ^ . ^ : 



. Table ^ 

Compatibility of Experimental Groups on Word Knowledge §5(Kj, 
Arithmetic Reasoning (AR), and Electronic Information (EI) Tests 



Item 


RU-EG-PR . 


EG-RU-PR 


^^R-EG-RU 


RANDOM 


Individual Measures: 




1 






Mean WK 


59 


60 


61 


57 ^ 


. SD \ 




5.2 


5.S 




Mean AR 


. . 57 


60 


• "57 


58 


SD 


' 5.3: 


*^ 5.6 . . 


4.7 


6.3 


Mean EI 


. 60 


57 


59 


• 60 


SD 


3.0 


' * 5. if 


5.8 


6.9* 


Number oi^ Students: 


8 


7^ 


8^ 





•Codiran's C = 0.^5, p < .05} one student with an EI score of ^8 accounts for most of the ' 
variance. * ' ^ 



data available for ohly 5 students, 
**EI data available for only 7 students. 
^E! dS^a available for only 7 students. 



Experim-ental Period . • ,• ' - ?^ ' 

• The experimental per i(^extended from 20 April to 30 '3une 1977. • .^A ^. 
Training Mater ic^ls ' ' • * v * ^ * - - ft 

The training materials" ccxTsisted of two CBI lessons on the use gi the Simpson Model 
260r-.5P multimeter, oTie to measure current flow and one to measure voltage, and a short 
CBI lesson on voltage in series circuits. An introductory 'CBI lesson that preceded the 
training materials taught th« student how to, use the comjkiter terminal. 

. ■ ■ * , _ ■ 

The lessons were .based on objectives and concepts identical to those in the 

inciividuaiized lesson booklets used by the BE/E Sthool for the lessons that th^ CBI lesson 

replaced. The CBI lessons were used as^jart of the^ regular course of instruction, ancf were 

presented via standard PLATO IV student terminals \yith touch panels. 

Each lesson cwisisted of segmeftts devoted to specific objectives. The lesson on use 
of the multimeter as a DC ammeter {Amps Lesson) included 9 objectives; the lesson on 
voltage in series circuits (Voijage Lesson), objectives; and the lesson pn^ use of the 
multimeter a voltmeter (Volts* Lesson), 10 objectives. The lesson mat^ials were 
identical for each group of students. ^ * 

£ach lesson segment consisted of rules, examples, and practice problems at easy, 
medium, and hard levels of difficulty, an arrangement used previously (Lahoy, Crawford, 
& Huriock,/l976), The level of difficulty was determined by the quantity and^echnical 
compi^ty of the information in the presentation form (i.e., the rule, exanTpleT"©' 
proWehi). Easy materials w«re used |n one lesson segmefit in the Amps Lesson and two 
lesson segments - in the Volts Lessors, and hard materials were used in three lesson 
/segments in each of these lessors. Seventeen of the 23 lesson segm«its contained only 
medium level materials. AH problems contained re- try branching and correct-incorrect 
answer feedback.* Fili-in pcoblpms included prescriptive fee.dback for common erroYs. - 

Studenrts were required to meet a <;riterion of approximateiy 80 percenj in each^ofj 
three post ^lesson ^ests.> Students who failed to meetcritericsi were allqwgd to choose any 
lesson se^men-^ they wanted and any presentation within each lesson segment for 4;eview. 
They then' retook the test befcM-e completing the lesson. The review facility was used 
most often during the Amps LessonSj'when it was used by five RU-EG-PR Group students, 
six EG-RU-PR' Group studeats^ six PR-EG-RU Group students, arid one RANDOM Group 
student. ^ v. 

Experimental Treatment > . ^ - , 

. , ' ■■■ ' ^ , 

The experimental groups were guided through the three , lessons in c^der— Amps, 
Voltage, Volts. Within each lesson, they were guided through the lesson segments in 
order.. Within the lesson ;segmeats, each studenK^as guided through tY^ presen^tion 
sequence appropriate to his group'. Usually the student started at the medium i^^^t'^^O 
saw examples and practice problems at the haed level. In one segment in the ^'|^hB^°'^ 
and tw© segments in the Volts Lesson, the students started at the easy level, tUHP^ved 
on to m'a'terials at the medium a^nd hard levels. All training Was self-paced. 

* The presentation sequence for irtdividuais in thewRANDOW group varied from student 
to studertt and fj-om segment to segment. At the start of each segment, the computer 
randomly selected, one of the three presentation forms. It then randomly chose one of thte 



remaining two presentation forms, and finally i^resented -th^ 'last ^(5n?. Thus; .in each 
segment, the students in the RANDOM Grpup couid see one erf the three basic strategies 
or one oiihe other three possible strategiesi-rUle-pra€ti^e-e-xamples, exarnpies-practice- 
rule, or practice-ruie-examples. The p&fa<igm for lesson segmoat termination required- 
seeing the samenumber oi examples and practice, problems as was required for students in 
the other gt;9ups. ; ^ . ^ " 

The first frarVw within ^acH lesson "segment , was the same ftJr * all students and 
consisted of expanded objective statement used as an a^dvartce organi?er. , ; » 

Experitnentaf Measures " . , ' ' ♦ 

Counters were' use^ Ito track each student'k 'progress through tfS lesson, and^a data 
-"trail" was prepared to identify eadi response, its iatehcy, and the correctness of .Answers 
to questions. The data used 'for analysis consisted: of post^iesson*test scores (mitiai 
attempt only), total .number bf responses, time on the lesson ^ an^d the percentage of 
correct responses to practice probiemis at the medium level. Responses made- during the^ 
review period, anB the time taken in re\iew and in retaking the test, were added 'to ihe 
' student's "response and time totals. Respoh^ to ^ questionnaire completed on concfusion 
of the Volts Lesson were also analyzed. . ; 

'U-- ■■■■■■ ■ ■ ■ - ■ . ' . 
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'Data indicating the performance of the four- groups of stu4ent5,on all three Jessons 
are presented in Tahlfi 2. Tests ibr honnogeneity of Variance and planned rofnparisoa<^ 
were performed for ail measures. JaUe 2 sho>^s that .the pefforrrtance data were not ' 
consistent across the three lessons nor across the four major -variables. • ^ ' 

' , Post-iess'orT test -scores differed significantly anvong the groups in the^ Voltage and 
. Volts Lessons (^fi = 3,31, MSW> •17.78,.F = 3^09, p < .05 ; and d*= 3,26, MSW = 53.92, F . 
■ 2.96, p < .05, respectively). In the* Ventage Lesson, the performance of t!te PR-EG-RU_ 
. Group was inferior to that of^the combined HU-EG-PR andEG-JRU-PR Groups ((|f-^f>^l, 
'MSW ^' i7.7S, F i 2.16, p < .05). The performance o| t\i€ RANDOM proOp 'wS§ also 

inferior- to that of the RU-EG-PR and EG-RtJ-PR Groups. In the Volts . Lesson, 'the - 
» performance of the EQ-RU-PR Group was inferior^ to that'of the RU-EC.-R.R Group (df = 
tj29, MSW = 53,92, F = 2.32/ p < .05), but the variance for this group was significantly 
greater than th^t'for the other groups. No other comparisons were significant. 

The rtspon§e totals also differed -between the three lessons. There was a significant 

• difference in rfumbeP of responSes'rriacie on the Amps -Lesson (df = 3,29',^M5W = 22^*5, 
. F = ^.75, p < .6l)i There were norslgnmcant differences on' the Voltage or Volts Lessons. 

• In the Amps Lesson,\he PR-EG-RU Group made significantly more response>iJian did the 
other groups. Again," Ijowever, the variance for the deviant group is significantly greater 
thain that for. the other groups. The comparison with the combined RU-EG-PR and E^G- 
RU-PR Groups.was significant-(df =.1,29, MSW = 22«f5,. F = 2.91, p < .01). The planned 
' /compcirison of the fi^ced-sequence groups to the .RANDOM Group was also significant 
^ (df-= 1,29, MSWi-i 22ff5^ F = 2.37, p < ,05), but this.diff^ence was attributable to the poor 
^rformaricfcjil the PR-EGt^U Group. . V - 

The percentages correct' m medium-lev^Ljsractice {N-obiems differed significantly 
' between the -groups ckjring the Amps Lesson (df = 3,29,'MSW = 96.39, F = 6,p8, p < .01). 
The KU-EG-i?R Group had a higher percentage of correct scores on these problems tharf 
• ' -did the EG-Su-PR Group (df = 1,29*, MS\(^ = 96.39, F = 2.78, p < .01) or the PR-EG-RU 
. • TGroup (df W-h29, MSW = 96.39, F = 14.67, p < .01).^ The comparison of the combined^U- 

• EG-PR and ^G-RU-PR Grdups t9 the PR-EG-RU Grojja was also signif ic|Sn$- m this le)5son 
(df -1,29, M^W = 96\39, F = 2.67,' p < .05). The groups did not diff6r ir> perforfif^ance as to 
this 'measure on the other 'two lessons, but the PR-EG-RU Group had the lowest 
percentage correct in ail three lessons, Moreover, in the Amps and Volts Lessons, the 
percentage correct for thp PR^EG-RU .Group-was lower at the easy and hard levels of 
difficulty .as well. The* difference was significant only in the Amps Lesson, at the easy 

* level, wh^ the means fcjr this measure were 80.7, 71,1, 3S.1, and 69.0 percent, 
respectively; The PRjgEG-RU Group differed significantly from the cbmbiHfed RU-EG-PR 
^d EG-RU-PR Group! (df - f,^0, MSW = 563.78, F^ 

Time on "the lesson diffiAd- significantly during the ' Amps and , Volts LessopS 
(df.= 3,29,- MSW = 1164, F = 4.61, p < .01; and df = 3,26, MSW = 402.6, F = 4.20, p < .05, 
respectively), l?iit they did not differ significantly 6n the Voltage Lesson, In the Amps 
' LeSon, students in the RU-EG-PR and EG-RU-PR Groups spent significantly less Ume on 

• the lesson than 'did the PR-EG-RU Group (df = 1,29, MSW = 116^^.0, F = 2.^*6,^ p < .05). 
Fixed-sequence groups spent sigriificantly more time on this. lesson than did the RANpOM 

: ^l^sed on Scheff e's muitipie comparisoo procedure for unplanned comparisons. 



Tabic 2 
Lesson Pes'formance Data 



■a 



Lesson/Group N 



^ . Tgst Scwe 



Number of . 
Responses 



Practice-Cctrcect 



Lesson Time 

(Hours) 
' • » ■ 



Amps Lesson 

RU-EG^PR 
EG-RU-PR 
PR-EG-RU 
RANDOM 

Voltage Lessort 

RU-EG-PR 
EG-RU-jPR 
PR-ES-RU 
RANDOM 

Volts Le»on 

JiU-EG-PR /■ <■ 

eg-ru-pr/P 

PR-EG-RUi''^ 
. RANDOM 



9 


69.0 


203 . , 


Si. 9^ 


7 


69.1 




68.'1 


8 • 


72.0 


257^ 


63.6* 


9 


80.1 


173 


77.2 



9 
9 
7 
10 



9 
6 
7 
8 



97.3 
95.3, 
92.3 
92.2 



t 



i 



50 

2^8 



.-88.0 
79. OS 
86.0 



223 
258 
238 
207 



&k;7 
93.2 
81.1 
90.9 



87.7 
85.2 
7|.3 
88.0 



'Significantly longer than other three groups. 

^Significantly sroalier than combined RU-EG-PR and EG-RU-PR GroMps. 

Ssignificantiy smaller than RU-EG-PR, but Cochran's C'= .597, p < .05| 
• EG-RU-PR Group variance significantly greater. 



2:22 
2:00 

1:50 



0:23 
0:23 
0:26 
0:23 



- 1:53 
2:08 
2:05. 
-1:35'' 



^ differences in Ns reflect missing data in corpputer printouts. 

h 

Medium level. " , . 

^Significantly greater than EG-RU-PR and PR-EG-RU Groups. 

^Significantly greater than otheif^roups, but Cochran's C = .521, p < .05j 
PR-EG-RU Group variance sigsmicantly greater. 

et>.__.x. ..I.' . *i *i r 



'significantly s^Kjrter than other three groups. ' 



Group (df = 1,29,'mSW = 1164.0, 2.19, p < v05)Vbut the dif^renc^ was due to the^r 
perfprmancfi of the PR-EG-RU Group, since the J>er^prmance .pf I^ANDOM Group did 
not differ significantly from that of the combined RU-EG-PR and EG-fU-PR Qroups. On 
the Vohs Le^on, the fixed-sequence groups spent significantly mofe tima -than. the. 
RANDOM Group (df =1.26, MSW = if02.6, F = i0.86/p < .00. Non? of the other planned 
time comparisons was significant. \ / ' ' ' 

Questionnaire data are presented* in Table Sfend indicate some dissatisfaction with 
ICBI within the RU-EC-PR Group. Their replied to Question 5 (Enough graphics?) and 
Questt(3n 6 (Enough examples?) were considerably more negajive than those of the other 
groups (df = 3, X - P < -0^) '^5 were thei/ replies to Question 7 (fenough practice 

questions?) (df - = 9.73, p < .05). The reiiies to Question 12 ("What proportion of 
your training would you like to ^ee as CBI?") differed significantly among gfoups. The RU- 
EG-PR Group response mean was signif|cSriiy lower than that of the other: groups 
{df = 3,28, WSW r 715.5, F =>.iif, p < .55)./ The RU-EG-PR Grolip also madeT^ more^ 
negative comments; out oi 5 comments wep/negativeC as compared to O of 5, 0 of ^, 
and 1 of 7 in the other groups (df = 3, x'^ ? i2h)J, p < .01). There wete no other significant 
differences' in the data. Only twq pers6ns in the RANDOM.-Group thought the lessons 
were poorly organized and that the procedurp, were troublesome. Considering the random 
presentation of the content, more students npi^t have made this response. 



Table. 3 , ,| 

Questionnaire Results 



. Rating 


RU-1EG-PR 


EG-RU-PR 


PR-EG-RU 


. RANDOM 


^Lesson Rating: 










Good - ' 




, 7 




10 


.Average 










Poor - \ • 


- 


V ' r- 







Content Rating: • * 


... 








Easy 


3 




3 


3 


Average 








7 


Hard 






1 




vJrgaiuZdllon Ka^Jins* 










Weu organized . 


0 


7 


g 


8 


Average 










Pooriy cK-ganl^ecf 


■ — 


— 






1^ Logical lesson sequence?* 


Y-9, N-6 


Y-6, N^l 


. Y-^, N-0 


Y-IO, N-0 


2. Material difficuit? 


Y-l,N-$, 


Y-l,N-6 


Y-i, N-7 


X'U N-9 


3. Expianationd adequate? . 


Y-6, N-3 


Y-j6, Ivl-l 


Y-8, N-0 


Y-10, N-0 


Rules helpful? » 


Y-6^N-3 


Y-7, N-0 


Y-8, N-0 • 


Y-9, N-1 


5. Enough graphics? * 


Y-5.•^J-^^ 


• •Yr7, teO •-' 


Y-S, N-0 


'Y-10, N-0 






Y-7; N-0' . 


Y-8, N-0 


Y-10, N-o' 


7. Enough {x^ctice? 


Y-5„N-^A, 


Y-.6, N-1 


Y-8, N-0 


Y-10, N-Ol 


8. Lessons difficult? 


Y-1, N-S 


Y-l,N-6 


Y-0, N-S- 


Y-0, N-iO 


9. "Enough time? 


Y-9,W 


. Y-7, N-0 


Y-8^ I^O" 


Y-IO, N-0. 


10. Adejquate tests? 




.Y-7, N-0 


V-8, N-O ' 


Y-id, N-0 


1 1 . Procedures troublesomeS^ 


-^-1, N-7 


Y-2, N-5 


Y-2, N-6 


^^-2, N-8 


12. CBI prefer^ce (rfican): 


1^5% 


91% 




78% 


13. Gom'mehts — ' - 


Generally 


Generally 


• 

Generally 


One Negative 


> Negative 


Favorable 


Favorsible 


Comment 



♦AU questions are abj^reviated for report presentation. 



blSCUSSION 



« 



Lahey ^jd Coady (197S) found no difference between subjects using a rule-exarnple- 
practice strategy in a programmed mode and "ihose using the same strategy in ^ learner 
Ci^troi mode. Their data suggested a possible advantage for, the student who usually 
chose the* rule-example-practice -Strategy over those' >^ho more often chose other 
strategies. The current study finds no- advantage in consistent use o'f the riulet-exam pie- 
practice strategy over the Consistent use of an examples-rule-practice strategy-or random 
use of a variety of available strategies. \ Together, these two studies suggest t|iat if there 
is an advantage to the rule-examples-practicfe strategy, it is slight. - 

» ' "* ' ' •■' ' , ' . 

The three primary- measures used— test score, number of jfesponses, anS time— are 
highly correlated, particularly in the Amps and Volts Lessons. The correlations between 
test score and time in the three lessons are -.57, -.33, and -.7^f, respectively; those 
between test score, and total number of responses, -.'57, -.17 (not significant), ^ -.83, 
respectively! and those between total responses and time, .76, .53, and S'^, respectively. 
For both the Amps and Volts Lessons, the correlations are significant at the .01 level; for 
the. Voltage Lessons, the test score vs. time cocreiation (-.33) is significant at the .05 
level, and the total response number vs. time correlation J, 53) is significant at ihe /Oi 
lievel. The high correlation and the absence of consistent trends in the data confirm the 
assumption thSt no single strategy is superior, . . . 

" ■■■.-(■.' ■ . ' 

. .An ^ditionai factor to be ccfisidei;£d when analyzing the data is the ceiling effects in 
the Voltage dnd Volts Lessons. The indication, that the PR-EG-RU and RAJ^DOM Croups 
dip not do well on the test scores i<x the Voltage Lesson must be weighed, against the 
existence of the ceiling effect afjld the fact that thes? groups had generally higher scores, 
though not significantly so, in the 'Amps Lesson. In -additiixi, the mean test score for these 
groups in the Volts Lessi^n was not significantly different from the mean test score for the 
RU-EG-PR Group. " • .. . ,' ' 

' Spme difficulty with , tj^ PR-BG-RU strategy seem^ to. have . been demonstrated. 
.Students using this strategyrnade^ more responses and spent mor^ time^ on the Amps 
Lesson than did students using %ve o|her strategies. The PR-BG-RU Group consistently^ 
made more errors in all the lessons than, did the other groups, although tte differences 
were signif icdfct only In the Amps Lessons, « / 



' ^ore than the other strategie^,-tfie PR-EG-RU strategy is a discovery strategy. The 
student mqst learn ffom his responses rather than from being told the rule, or by having it 
implied in a 'series of examples. Since discovery is not a usual teaching mode, it is not 
surprising tfSt^tudents do poorly when they first oacountqr it. What is/surprisirtg is that 
they pick up the' technique well enough to perform 'comparably to the other groups in later 
lessons.. On balance^ however, it would appear that the PR-EG-RU strategy is, the least 
effective of the strategies because it, causes a greater number of errors in - practice 
problems. Strategies such as this one may be less than optimal for efficient use of lesson 
time and should 'probably not be used for all students. Nevertheless, for these students 
who already undej[stand the cwcept b€;ing presented, or for those who graisp it immedi^ 
ately, the <?yion to^select practice. immediately can significantly reduce training time. 

^This study indicates that strategy has. little effect on the student's performance. For 
instructional designers interested in using the learner control mode of CBI, this finding is 
encouraging. It means that giving the student cqntrol of the ihstructionai"^equence has no 
negative consequences^ and may .offer technological advantages. For example, it 
facilitates lesson preparation (Hurlock & Slough, 1976) by eliminating the need to develop" 



elaborate branching strategies, since the student makes the branching ctecisions. More- 
over, Memili (1973) suggests that the learner contpoi mode ■ facilitates "learning to iedrn" 
and frees the student f rortv the dependence on the teacher thus eliminating the need for 
sensitivity to aptitude-treatment interaction (Merrill, 1975). Huriock and SloMgh (1976) 
note the possible economic advantage of lessons prepared in the format described by 
Laheyi, Crawford, and Huriock (1976). - ' • '* 



• ■ ■ . t 




J ■ 
■** • . t ■< 




* CONCLUSIONS 

• ' ■. ■ ■ • ^ i 

On the basis of .this study and the previous finding that ieajwer control a^d 
programmed control are equivalent lessoa, presentatiofi modes (Laiy^ 3c Coady, 197^), 
there appears to be no pedagogical disadvantage to using the. learner control lesson 
presentation mo<fe as proposed by MerriU (1973). There ^ may also be" no immediate- 
pedagogical advantage, but there may ^ be, economic and technological advantages. 
Whether extended use will provide the long-term pedagogical advantages suggested by 
Merrill (1973) reniains to be demonstrated;. — 
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RECOMMEMDATIONS 



Coofirmation of these findings with other lesson mattfriais and other student 
populations Ss. desirable. Additi(»)al questions for. future research are whether interactions 
between' student dwacteristics and the instructional seqiwnce result in significant 
differences (particularly » whether teacher-independent students do better under learner 
control conditions while others do betterjin a jxtJgrammed control mode), and whether the 
b>st savings indicated fay Hurlock and Slou^ C19?6) would be realize^ if aU lessons were 
prepared in 'ttie learner oootroi lesson mode. At l«iasj four, avenues of research are 
suggested by the results of this ^ the previous study (Lahey & Coadyi I97$)i 



- J. 
-teaqier. 



Confirro that learner 4x«troi is tiie equal of pc-ogram^THed control for the average 



2. Using other kfsson materials^' confinn that lesson performance is not 
signiiicantly affected by the strategies a student mi^t select. ' 

3. ^tcfmine whether individual differences control the cffiaenfy of the learner 
control and {X'ogrammed control modes. 

ft. Compare the cs^t of developing CBI lesson materials using the' learner octroi 
^sson structui^ with the costs assooated with using other methods. ' 
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